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(57) [Abstract] 
[Objective] 

charge-discharge cycle lifetime * discharge property or other 
battery property hydrogen rapid increase electrode for alkali 
airtightness storage battery which can improve is offered. 

[Constitution] 

hydrogen intercalation electrode 0 which consists of 
conductor 3-15 vol%* remains air hole 10-30 vol% of 
hydrogen storage alloy 42-84 vol%* PVdF binder 3-13 
vol%* average particle diameter 1.3 ;mu m or less, at same 
time thermal processing is done 

[Claim(s)] 
[Claim 1] 

hydrogen intercalation electrode which consists of volume 
fraction of hydrogen storage alloy 42-84 vol%* binder 3-13 
vol%s conductor 3-15 vol%^ remains air hole 10-30 vol%, 
asfor said binder, with polyvinylidene fluoride , as for average 
particle diameter of said conductor withl.3;mu m or less , at 
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same time thermal processing being done, becomes 
[Claim 2] 

At time of producing hydrogen intercalation electrode which 
is stated in Claim 1 , as binder production method 0 of 
hydrogen intercalation electrode where it produces molded 
electrode makinguse of polyvinyl idene fluoride, this in 
vacuum or in inert gas atmosphere approximately the thermal 
processing does in range of 160 - approximately 200 deg C 
and makesfeature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards hydrogen intercalation electrode and 
production method which it uses as negative electrode of 
alkali airtightness storage battery. 

[0002] 

[Prior Art] 

Until recently, as negative electrode of alkali airtightness 
storage battery whichutilizes hydrogen as negative electrode 
active material, hydrogen intercalation electrode which 
designates hydrogen storage alloy which 
intercalation-deintercalation it is possible hydrogen as main 
component is public knowledge. 

Production of said hydrogen intercalation electrode designates 
hydrogen-intercalating alloy powder as main component, in 
thismixing PTFE powder and PEpowder as binder, or 
fibrillation doing the unsintered PTFEpowder, with heating 
and melting , binding does said alloy powder with network of 
the binder, prevents flaking is done . 

In this case, mixing Ni powder or other conductor, increasing 
electrical conductivity of electrode,mixing CMC or other 
thickener slurrying doing mixture, this application, drying 
and the rolling it forms in porous conductive substrate, it is 
next and hydrogen intercalation electrode it isproduced it is 
general molded electrode by thermal processing doing in the 



[0003] 



[0003] 

[Problems to be Solved by the Invention] 

But, you use hydrogen intercalation electrode which was 
made with above-mentioned conventional various production, 
as negative electrode of storage battery, while repeating the 
charge-discharge in alkali electrolyte solution, fine powdering 
you do hydrogen storage alloy, flaking it does from electrode, 
it cannot prevent . 
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[ftffl] 
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[0006] 



As a result, as decrease of battery capacity is caused, with 
influence of the fine powdering mechanical strength of 
electrode and decrease of electrical conductivity 
wereconsiderable, maintain pole plate capacity difficult in 
long period. 

[0004] 

[Means to Solve the Problems] 

this invention cancels undesirable of conventional 
above-mentioned hydrogen intercalation electrode, 
beingsomething which offers hydrogen intercalation electrode 
which brings improvement of the charge-discharge cycle 
lifetime and improvement etc of capacity retention, consists 
of volume fraction of hydrogen storage alloy 42-84 vo\% s 
binder 3-13 vol%s conductor 3- 15 vol%* remains air hole 
10-30 vol%, as for said binder, with polyvinylidene fluoride , 
as for the average particle diameter of said conductor with 
1.3;mu m or less , at same time thermal processing beingdone, 
becomes. 

[0005] 

[Working Principle] 

configuration of hydrogen intercalation electrode of this 
invention, is designated as range of the hydrogen storage alloy 
42-84 vol%, range of binder 3-13 vol% and range of 
conductor 3-15 vol% and range of theremains air hole 10-30 
vol%, average particle diameter of said conductor makes 
1.3;mu m or less at sametime as said binder, making use of 
polyvinylidene fluoride, in order in postscript tomake clear at 
same time by thermal processing doing, flaking of 
hydrogen-intercalating alloy powder is prevented, At same 
time electrode which M where charge-discharge cycle 
lifetime* capacity retention is large holdsdown battery 
internal voltage low and is possible is acquired. 

Making use of polyvinylidene fluoride at time of producing 
hydrogen intercalation electrode of theabove-mentioned this 
invention, as binder, approximately with 160 -approximately 
200 deg C, binding doing mutually in vacuum or in inert gas 
atmosphere namely said binder particle as state which is close 
to melting ormelting, innumerable alloy particle which forms 
network, with this network , surface with conductor 
microparticle sheath is done firmly, At same time in order to 
be possible to adjust to expansion and contraction of the 
volume, binding to keep, to be acquired, because binding 
network of the lengthy can maintain state of initial stage even 
in alkali electrolyte solution, be ableto prevent flaking of alloy 
particle satisfactorily, charge-discharge cycle lifetime is 
long,capacity retention improves effective. 

[0006] 

[Working Example(s)] 
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hydrogen intercalation electrode of this invention and 
Working Example of production method are explained next. 

MmN i based alloy in addition it is good being something 
ofvarious alloy composition of public knowledge as hydrogen 
storage alloy which is used for theproduction of hydrogen 
intercalation electrode of this invention. 

When compounded amount of said alloy is under 42 vol%, 
predetermined capacity is notacquired, when it exceeds 84 
vol%, binder* conductor or other quantity 
decreasesrelatively, retention of alloy particle becomes 
unsatisfactory, also electrical conductivity decreases, 
predetermined electrode is not acquired. 

Especially polyvinyl idene fluoride (PVdF ) which you use as 
binder, with resistance to alkaline electrolyte solution ,ff5 
heating temperature approximately 160 - approximately 200 
deg C may below, melt temperature approximately 350 deg C 
and compares to polytetrafluoroethylene (PTFE )which 
requires extremely high heating temperature and special 
treatment furnace and it isprofitable. 

With mutual binding of this binder powder particle, alloy 
interparticle binding is made firm,it is profitable in point 
which forms binding network which possesses conforming 
behavior where also ffn corresponds to expansion and 
contraction of alloy volume. 

When heating temperature is lower than approximately 1 60 
deg C, binder particle doesnot do binding mutually, cannot 
keep alloy particle in satisfactory. 

Approximately when it is higher than 200 deg C, inactivation 
of alloy surface to happen is not desirable easily. 

As conductor, those where such as carbonyl nickel powder 
electrical conductivity is good aredesirable, average particle 
diameter, in order to be clear in postscript, when it islarger 
than 1.3;mu m, is difficult to invade between alloy 
particle,satisfactorily sheath to do alloy surface is difficult, 
utilization factor of electrode decreases. 

When slurry mixture is produced, being necessary, those of 
kind of the option of public knowledge such as CMC* MC* 
PVA can use thickener, as material. 

This way, to manufacture slurry which has predetermined 
viscosity which with the water or organic solvent of suitable 
quantity mixes desired hydrogen-intercalating alloy powder* 
PVdF powder* CMC or other thickener this in both surfaces 
of the nickel porous sheet or other conduction porous 
substrate application do in suitable thickness, dry, rolling do, 
afterproducing molded electrode, to insert this in furnace, in 
vacuum or in nitrogen or other inert gas atmosphere, 
Approximately 160 - Approximately time required heating 
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with temperature of200 deg C, remains air hole produces 
hydrogen intercalation electrode of this invention which 
hasl0-30 vol%. 

When it is under remains air hole 10 vol%, gas absorption of 
electrode is badeither, when it exceeds 30 vol%, capacity 
which flaking of the active substance is easy to occur or, is 
high does not come out. 

[0007] 

Furthermore you detail concerning Working Example of this 
invention. 

Pulverizing hydrogen storage alloy which consists ofMmN 
i3.5C010Alo.5in mechanical, tocombine carbonyl nickel 
powder of average particle diameter 1 .3 ;mu m at ratio of 
thebelow-mentioned Table 1 as polyvinylidene fluoride 
(PVdF ) powder and conductor as alloy powder and binder 
which it acquires, in this as thickener 1% aqueous solution of 
the CMC predetermined amount adding, Agitating, mixing to 
uniform, application* drying and rolling doing the slurry of 
respectively which it acquires in both surfaces of nickel 
porous sheet, the hydrogen intercalation electrode plate it 
formed, inserted this molded sheet in furnace, under vacuum 
atmosphere,approximately with temperature of range of 160 - 
approximately 200 deg C, 2 hours thermal processing did with 
for example 170 deg C. 

This way, hydrogen intercalation electrode A-Q of 
respectively was produced. 

In addition, for comparing, replacing to aforementioned PVdF 
powder as binder, other than combining polyethylene (PE ) 
powder, it produced the electrode R with same production 
method as description above. 

In addition, replacing to aforementioned PVdF powder as 
binder, itcombined polytetrafluoroethylene (PTFE ) powder, 
not adding CMC as thickener, the fibrillation doing mixed 
PTFE, compressed binding doing mixture which it includes, 
in both surfaces of said nickel porous sheet, electrode it 
formed, itproduced electrode S which does not do 
aforementioned thermal processing. 

Furthermore replacing to carbonyl nickel powder of 
aforementioned average particle diameter 1.3 ;mu m and, as 
conductor, other than combining carbonyl nickel of the 
average particle diameter 2.8 ;mu m, it produced electrode T 
with same production method asdescription above. 

Remains air hole of electrode A~T of respectively was as 
shown in Table 1 . 

[0008] 

[Table 1] 
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[0009] 

Designating respectively of above-mentioned electrode A-T 
as negative electrode,designating nickel electrode board as 
positive electrode, nylon separator of thickness 0.1 8 mm 
lyingbetween at these time and laminate winding, making 
winding electrode set, thisinserting in iron can which 
administers nickel plating, with conventional method 
covering doing in airtight, filling and sealing predetermined 
alkali electrolyte solution itproduced cylindrical airtightness 
storage battery. 

Furthermore it is something which said positive electrode 
plate mixes nickel hydroxide powder and the carbonyl nickel 
powder , those which are made paste furthermore including 
1 .2%CMC aqueous solution, is filled in foamed nickel 
substrate, dries and, forms rolling produces. 

This way storage battery to which description above which 
produces the electrode A~T as negative electrode using 
corresponds is named or less A~Tbattery. 

[0010] 

Concerning these A~Tbattery, as description below 
charge-discharge cycle test* internal pressure it tested and 
discharge test classified by ratio. 

A-Tbattery makes 1,100 of rating AA-Type . 

[0011] 

1) 75 min it charged charge-discharge cycle test: 
charge-discharge cycle test, with 1,100 mA, it dischargedwith 
1,100 mA with end voltage as 1 V. 

temperature made room temperature. 

Result is shown in Figure 1 . 

As been clear from Figure 1 , A~Kbattery capacity decrease 
quite was smallattendant upon advance of charge-discharge 
cycle, but with L~Tbattery, capacity decrease increased 
vis-a-vis this. 

Collection/symbol it does this cause, in Table 1 and way it 
isclear, like negative electrode L of Lbattery compounded 
amount of binder is toolittle, like negative electrode S of 
negative electrode R and Sbattery of Rbattery, as for 
compounded amount of binder even with satisfactory , not to 
be a PVdF, the heating and melting fibrillation of PE and 
unheated which are done with the PTFE which is done, As 
though flaking from electrode of alloy powder happens easily 
with fine powdering of hydrogen storage alloy, is thought 
with mechanical strength of electrode and thething which 
brings decrease of electrical conductivity, in addition 
conversely,it is a negative electrode M of Mbattery, when 
compounded amount of binder is many, the polarization 
characteristic of negative electrode becomes bad, as though it 
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[0012] 
[ft 2] 
[0013] 

ft 2 ;5*&W&**«i:«fc5lc % a~k «?fia) nmt± 



is thought in additionthat also utilization factor decreases, it is 
a negative electrode L of Lbattery, When conductor is too 
little, as though electrical conductivity is bad, utilizationlife 
decreases, it is a negative electrode O of Obattery conversely, 
when conductor is many, being proportionate to this, 
furthermore it improves not be able to recognize effect, as 
though why, decrease of cycle lifetime is brought, in addition 
it is a negative electrode P of Pbattery, when remains air hole 
is low considerably, Being inferior to gas absorption 
characteristic, as though it cannot maintainsatis factory 
charge-discharge quality and it is thought thing 
whichdeteriorates easily, it is a negative electrode Q of 
Qbattery conversely, when theremains air hole is too high, 
flaking of alloy is easy to occur, asthough there is a tendency 
where utilization factor decreases suddenly, it is a negative 
electrode T of Tbattery, even with same mixing ratio, when 
particle diameter of the conductor is too large, It causes 
adverse effect to electrical conductivity and it is thought that 
there is a tendency where utilization factor decreases. 

Vis-a-vis this, when with ratio of hydrogen storage alloy* 
binder* conductor composition ratio and remains air hole 
like negative electrode A~K of A~Kbattery, PVdF is used at 
same time as the binder, average particle diameter of 
conductor shows in Table 1, at same time the thermal 
processing is done, network which is formed with molten 
particle mutual binding of binder, with fine powdering of 
alloy flaking holding down, At same time to bring increase of 
mechanical strength of electrode, the microparticle of 
conductor in surface of alloy particle like plating depositing, 
to bring satisfactory utilization factor with satisfactory 
electrical conductivity , as for ratio of remains air hole, 
satisfactory gas absorption characteristic, satisfactory 
permeation scattering of electrolyte solution to in electrode 
attendant and, upon this intercalation-deintercalation of 
satisfactory hydrogen bringing, As a result, like Figure 1 , 
capacity decrease quite is small even withadvance of 
charge-discharge cycle, as initial stage is thought as thing 
which thealmost maintains same high capacity. 

2) internal pressure test: internal pressure test charge with 

1 , 1 00 mA discharged with 220 mA as 4.5 hours* end voltage 

IV. 

temperature made 20 deg C. 

Result is shown in Table 2. 

[0012] 

[Table 2] 

[0013] 

As been clear from Table 2, internal pressure of A-Kbattery 
all was lowconsiderably. 
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[* 3] 

[001S] 

* 3 ;!r>P.BJJf>fr£:J3l::> A~K SJjftl* l~t mitt 
[0016] 
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Vis-a-vis this, as for L~Tbattery, overcharging doing with this 
large current, asfor internal pressure it was high considerably. 

Difference of internal pressure of these battery depending on 
difference of compounded amount of each constituting 
component of electrode which is shown in Table 1, 
thedifference of binder, difference of conductor and presence 
or absence etcof thermal processing is thought that it is 
something which causes electrical conductivity* binding 
property,, gas absorption characteristic or other superiority or 
inferiority with performance * charge-discharge 
performance * conductor of the intercalation-deintercalation 
of hydrogen of hydrogen storage alloy. 

3) discharge test of classified by discharge test: ratio 
classified by ratio, chargewith 220 mA 220 mA ( 0.2 C ), 
1650 mA ( 1.5 C ), discharged with current of 3 kinds of 3300 
mA ( 3.0 C ) with 7.5 hours* end voltage as 1 V. 

temperature made 20 deg C. 

Result is shown in Table 3 * 

[0014] 

[Table 3] 

[0015] 

As been clear from Table 3 , it compares A~Kbattery to 
L~Tbattery,enlarges discharge current, maintains discharge 
property where decrease of discharge property is low, is large 
understands . 

[0016] 

This way, A~Kbattery in each case of above-mentioned 
charge-discharge cycle test* internal pressure test and the 
discharge test classified by ratio was satisfactory. 

Then, when furthermore various it tests researches 
configuration of the electrode A~K, as for configuration, as 
for hydrogen storage alloy as for 42 - 84 vol%* PVdF binder 
as for3 - 13 vol%* conductor as for 3 - 15 vol%* remains 
air hole 10-30 vol%* conductor it is a average particle 
diameter 1 .3 ;mu m or less,in production method of electrode, 
Approximately 160 - Approximately, if it is a hydrogen 
intercalation electrode which is acquiredwith 200 deg C said 
electrode formation body by thermal processing doing under 
vacuum or inert atmosphere, as description above cycle 
lifetime* discharge property* internal pressure decrease 
characteristic where the respectively is superior is acquired 
verified . 

[0017] 

[Effects of the Invention] 

This way when with this invention hydrogen intercalation 
electrode configuration it does time,with conductor 3-15 
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[01] 



vol% % remains air hole 10-30 vol% of hydrogen storage 
alloy 42-84 vol% % PVdF binder 3- 1 3 vol% * average 
particle diameter 1.5 ;mu m or less, molded electrode 
approximately with 160 - approximately 200 deg C thermal 
processing doing in vacuum or in inert gas atmosphere at time 
of producing, Relatively negative electrode for alkali 
airtightness storage battery where battery capacity decrease 
where ffi] charge-discharge cycle lifetime discharge 
property is superior in production easy and the inexpensive is 
small is brought. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a graph which with Comparative Example shows 
charge-discharge cycle property of hydrogen intercalation 
electrode of the this invention. 

{Table 1 } 
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6 9 


8 


8 


1 5 


**L 


7 1 


1 


8 


2 0 


9&M 


5 7 


1 5 


8 


2 0 


«*N 


7 1 


8 


1 


20 


««o 


5 4 


8 


1 8 


2 0 


f&KP 


7 9 


8 


8 


5 


m&Q 


4 9 


8 


8 


3 5 




6 4 


8 


8 


2 0 


mas 


6 4 


8 


8 


2 0 




6 4 


8 


8 


2 0 



[*2] 



{Table 2 } 

Page 10 Paterra Instant MT Machine Translation 



JP1994044964A 



1994-2-18 





rtflE (Kgf/cnf ) 




rtffi (Kgf/crf ) 




5. 2 




15.1 




5. 1 


Mfttft 


2 5.3 


cmm 


4. 8 


N«» 


11.2 




6. 5 


o«» 


13.6 


Emm 


8. 0 




2 1.0 




5. 5 


Q«» 


30. 2 


Gt&m 


5. 0 


Rft» 


1 6. 7 


umm 


6. 9 


S«jS 


1 4. 4 


i mm 


7. 0 




13.2 


Jim 


7. 5 








5. 8 







[S3] {Table 3 } 





0. 2C 


1. 5C 


3. 0C 




119 8 


10 7 8 


9 8 2 


B«» 


119 0 


10 5 5 


9 7 5 




118 9 


10 8 0 


9 9 0 




115 0 


10 2 2 


9 6 6 


E<tt 


1144 


10 11 


9 5 6 




117 7 


10 6 8 


9 7 3 


GW 


117 0 


10 6 2 


9 7 7 


HftJfi 


117 2 


10 6 7 


9 7 0 


i mm 


116 9 


10 6 5 


9 7 1 




117 4 


10 5 8 


9 6 8 


Kttffc 


117 8 


10 64 


9 6 3 


L*» 


118 9 


10 5 5 


9 6 1 




115 5 


9 2 4 


7 5 1 




116 0 


9 8 6 


8 12 




118 0 


10 6 0 


9 6 5 


pum 


118 3 


10 6 3 


9 7 3 


Qift 


1130 


9 2 0 


740 


R«a 


116 6 


10 14 


8 9 8 




117 3 


10 0 9 


8 8 9 




115 9 


9 8 9 


8 6 9 
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1993 February 5 days 

specification 

0006 

Modification 



[0006] 

hydrogen intercalation electrode of {Working Example } this 
invention and Working Example of production method are 
explainednext. 

MmN i based alloy in addition it is good being something 
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mv&M-S&tLXl*. MmNi &-et&*<DW6%i 



*<&J 160~ift 200 deg C tUKX-fft. ?&M)3l&. 

*< 350 deg c nfkt^mzm^tammmmjn 

(PTFE)|CjtLW*IJT?fc-So 



»D^;gSA<i^ 160 deg C *yttl*»*l** $S5f 
JiQ 200 deg C £4X1*1161*. *©£**aB<D 

SI*. ftGf::H&*«&*?lc. 1.3 //m 

So 

lifeSt?feiJ. *att*M:LTI* CMC. MC. 

pva ui:<ii%i<D&mi<Dmm<D : &<Dt><tiimv£ 

-So 

5*. CMC fc£©ittt#£SS£ifcS<D**f::l4 

■J— £S8SIU c*i«=v*-;i,*?l*>— M5f£<D 

^5§t£#:*#ffl»4>-C. 8) 160-&I 200 deg C CO 
;£ ft T? m S B# M ftl Si L T . 81 # ft fl. 14 
10-30vol.%^*;0*fgBJC07K^?Ria®fiB^© 
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ofvarious alloy composition of public knowledge as hydrogen 
storage alloy which is used for theproduction of hydrogen 
intercalation electrode of this invention. 

When compounded amount of said alloy is under 42 vol%, 
predetermined capacity is notacquired, when it exceeds 84 
vol%, binder* conductor or other quantity 
decreasesrelatively, retention of alloy particle becomes 
unsatisfactory, also electrical conductivity decreases, 
predetermined electrode is not acquired. 

Especially polyvinylidene fluoride (PVdF ) which you use as 
binder, with alkali resistance ,ffff heating temperature 
approximately 160 - approximately 200 deg C may below, 
melt temperature approximately 350 deg C and compares to 
polytetrafluoroethylene (PTFE )which requires extremely 
high heating temperature and special treatment furnace and it 
isprofitable. 

With mutual binding of this binder powder particle, alloy 
interparticle binding is made firm, it is profitable in point 
which forms binding network which possesses conforming 
behavior where also ffff corresponds to expansion and 
contraction of alloy volume. 

When heating temperature is lower than approximately 160 
deg C, binder particle doesnot do binding mutually, cannot 
keep alloy particle in satisfactory. 

Approximately when it is higher than 200 deg C, inactivation 
of alloy surface to happen is not desirable easily. 

As conductor, those where such as carbonyl nickel powder 
electrical conductivity is good aredesirable, average particle 
diameter, in order to be clear in postscript, when it islarger 
than 1.3;mu m, is difficult to invade between alloy 
particle,satisfactorily sheath to do alloy surface is difficult, 
utilization factor of electrode decreases. 

When slurry mixture is produced, being necessary, those of 
kind of the option of public knowledge such as CMC> MC S 
PVA can use thickener, as material. 

This way, to manufacture slurry which has predetermined 
viscosity which with the water or organic solvent of suitable 
quantity mixes desired hydrogen-intercalating alloy powder % 
PVdF powder* CMC or other thickener this in both surfaces 
of the nickel porous sheet or other conduction porous 
substrate application do in suitable thickness, dry, rolling do, 
afterproducing molded electrode, to insert this in furnace, in 
vacuum or in nitrogen or other inert gas atmosphere, 
Approximately 160 - Approximately time required heating 
with temperature o£200 deg C, remains air hole produces 
hydrogen intercalation electrode of this invention which 
hasl0-30vol%. 
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When it is under remains air hole 1 0 vol%, gas absorption of 
electrode is badeither, when it exceeds 30 vol%, capacity 
which flaking of the active substance is easy to occur or, is 
high does not come out. 



specification 



0010 



Modification 



{0010} Concerning these A~Tbattery, as description below 
charge-discharge cycle tests internal pressure it tested and 
discharge test classified by ratio. 

A~Tbattery makes 1,100 mAh of rating AA-Type. 



specification 



0015 



Modification 



As been clear from {0015} Table 3 , it compares A-Kbattery 
to L~Tbattery,enlarges discharge current, decrease of 
discharge property is small, maintains thesatisfactory 
discharge property understands . 



specification 



0017 



Modification 



[0017] 
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42~84vol.%. 

PVdF 3-13vol.%. ¥tS]|itS 1.3 /i m &>T 

OmWtt 3~15vol.°/cuS??St : fl 10-30vol%T? 

$5 160-ftj 200 deg C T'K^XIi^SlfctfX 



¥/£5^6£ 3 B 
0011 

[*SIEP*3^] 

[ooi l ] i)*SWiM 9;ufti|* :ft»«iM*;i/ 

Rgtl4. 1100mA T* 75 #ft*U &JtSEE£ 
IV £LT 1 100mA Vl&MLtzo 



ItLtzo 



/J*S**ofc*t. cftlzjtfu L-T flJftt?l4. §S 

fcy. R V&Oftfli R S S 0«t 

•51c. tS*tta>e£*l4ft#-C*oT*K PVdF 
T?ft< % tmmmztitz pe ^Anl»a)fllt4b$ 
*tfc PTFE T-14. **qftS6^*<D«tt<blcj:y 



{Effect of Invention } This way when with this invention 
hydrogen intercalation electrode configuration it does 
time,with conductor 3-15 vol%. remains air hole 10-30 
vol% of hydrogen storage alloy 42-84 vol°/<u PVdF binder 
3-13 vol% % average particle diameter 1 .3 ;mu m or less, 
molded electrode approximately with 1 60 - approximately 
200 deg C thermal processing doing in vacuum or in inert gas 
atmosphere at time of producing, Relatively negative 
electrode for alkali airtightness storage battery where battery 
capacity decrease where ffl charge-discharge cycle lifetime % 
discharge property is superior in production easy and the 
inexpensive is small is brought. 

xxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxx 



1993 June 3 days 

specification 

0011 

Modification 



{001 1} 1) 75 min it charged charge-discharge cycle test: 
charge-discharge cycle test, with 1,100 mA, it dischargedwith 
1,100 mA with end voltage as 1 V. 

temperature made room temperature. 

Result is shown in Figure 1 . 

As been clear from Figure 1 , A-Kbattery capacity decrease 
quite was smallattendant upon advance of charge-discharge 
cycle, but with L-Tbattery, capacity decrease increased 
vis-a-vis this. 

Collection/symbol it does this cause, in Table 1 and way it 
isclear, like negative electrode L of Lbattery compounded 
amount of binder is toolittle, like negative electrode S of 
negative electrode R and Sbattery of Rbattery, as for 
compounded amount of binder even with satisfactory , not to 
be a PVdF, the heating and melting fibrillation of PE and 
unheated which are done with the PTFE which is done, As 
though flaking from electrode of alloy powder happens easily 
with fine powdering of hydrogen storage alloy, is thought 
with mechanical strength of electrode and thething which 
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tfc&u *fcpa7tea>mffip<D*p<a#aiFLA< 

%5L6*U 2*1^ Q m?te<7> Jtfi Q <OtP<. B#ft 

t a>»<.rai:iBdifc*-cti.iil«*ra)tt«A< 



CtUCttU A~K m?til<D^I A~K (Din*** 
IMDttmv&V.R-O&mtttLX PVdF 

*ttlcJ:ftft»<j:fiJffl**tfc6L. -ta>B?F 



2)WIEtt«:rt0EKBI** 1100mA "0 4.5 

MIL «Jh«S IV <tLT 220mA tlfttLfcc 



SJSI* 20 degCtLfco 



brings decrease of electrical conductivity, in addition 
conversely,it is a negative electrode M of Mbattery, when 
compounded amount of binder is many, the polarization 
characteristic of negative electrode becomes bad, as though it 
is thought in additionthat also utilization factor decreases, it is 
a negative electrode L of Lbattery, When conductor is too 
little, as though electrical conductivity is bad, utilizationlife 
decreases, it is a negative electrode O of Obattery conversely, 
when conductor is many, being proportionate to this, 
furthermore it improves not be able to recognize effect, as 
though why, decrease of cycle lifetime is brought, in addition 
it is a negative electrode P of Pbattery, when remains air hole 
is low considerably, Being inferior to gas absorption 
characteristic, as though it cannot maintainsatisfactory 
charge-discharge quality and it is thought thing 
whichdeteriorates easily, it is a negative electrode Q of 
Qbattery conversely, when theremains air hole is too high, 
flaking of alloy is easy to occur, asthough there is a tendency 
where utilization factor decreases suddenly, it is a negative 
electrode T of Tbattery, even with same mixing ratio, when 
particle diameter of the conductor is too large, It causes 
adverse effect to electrical conductivity and it is thought that 
there is a tendency where utilization factor decreases. 

Vis-a-vis this, with ratio of hydrogen storage alloy * binder* 
conductor composition ratio and remains air hole like 
negative electrode A~K of A~Kbattery, PVdF is used at same 
time as the binder, average particle diameter of conductor is 
1.3;mu m , at same time when thermal processing it is done, 
network which is formed with molten particle mutual binding 
of binder, with fine powdering of alloy flaking holdingdown, 
At same time to bring increase of mechanical strength of 
electrode, the microparticle of conductor in surface of alloy 
particle like plating depositing, to bring satisfactory utilization 
factor with satisfactory electrical conductivity , as for ratio of 
remains air hole, satisfactory gas absorption characteristic, 
satisfactory permeation scattering of electrolyte solution to in 
electrode attendant and, upon this intercalation-deintercalation 
of satisfactory hydrogen bringing, As a result, like Figure 1 , 
capacity decrease quite is small even withadvance of 
charge-discharge cycle, as initial stage is thought as thing 
which thealmost maintains same high capacity. 

2) internal pressure test: internal pressure test charge with 
1,100 mA discharged with 220 raA as 4.5 hours* end voltage 
IV. 

temperature made 20 deg C. 
Result is shown in Table 2. 
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